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TITLE: ‘On the Problem of Superpositions with Respect to the Internal 
Properties of the Elementary Particles (K voprosu 0 superpozi- 
teiyakh po vnutrennin svoystvan elementarnykh chastits) 

(Letter to the Editor) 
PERIODICAL: | Zhurnal Aksperim. 4 Teoret. Fiziki, 1957, Vole 33, Nr 3 (9); 


“PRs 790 - 791 (USSR) 


ABSTRACT: . Facts which have become known lately tend to confirm the exi- 
= .  stence of an internal structure of theelementary particles. This 
internal structure and the internal motions connected therewith 
. BBY, -in analogy to atoms and nuclei, determine the properties of 
‘the. elementary particles. If also the most general outlines of 
quantur mechanics are assumed to be true, then superpositions 
with respect to various general properties of the elementary 
-particles may be assumed, i.e. the realization of states in 
which the elementary particle is not characterized by a definite 
value of one or the other of the internal parameters. A much dis- 
cussed example of the: superpositions 4g onnected with the oharge- 
parity (or with the combined parity) and with the strangeness of 
Card 1/3 the K’-mesons. A furthetesample refers to the spatial parity of 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001341420014-1" 


OSS ROPE Re IESE BU BUS REE RE HSEETIS 
Geese bee Dera Se SEE TE 


PRL ae te iid Sd 


: 56-3-35/59 
On the Problem of Superpositions with Respect to the Internal Properties of the 
Leos Elementary Particles 


the strange particles. The existence of particles which have no 
‘definite value of spin, is, however, by no means impossible. 

Far-reaching possibilities would, in the case of the strange 

partioles, offer themselves on the occasion of the investigation 
of various kinds of angular correlations. dn experimentally con- 
trolable conclusion would be the change of the ratio between the 
number of long-lived and short-lived 0 -mesons. f there exists 


a law of conservation of any interior property (absolute 
or only with respect to strong interactions), thas the particles 


'. describeable by superpositions with respect to on the ooca-~ 
sion of the usual collisions of mrticles can ocour in pairs. If, 
however, only one such a-partiole exists before the reaction, 
then at least one particle must be left over after the reaction. 

“The nature of the property $2 might be different from present- 
day conceptions (strangeness, spatial parity). With such delibe- 
rations perhaps not only the law of the conservation of the 
strangeness, but also some other laws of conservation may be 
brought into connection. There are 5 references, 3 of which are 
Slavic. 
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ASSOCIATION: United Institute for Nuclear Research 
(Ob"yedinennyy institut yadernykh issledovaniy ) 


SUBMITTED: June 12, 1957 


AVAILABLE: Library of Congress 
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AUTHORS: Kopylov, G. I. and _Fodgoretskiy, H, I, 


-TITLE: Multiple Scattering of Relativistic Particles in an Abssrhber 
between Two Collimators (Mnogokratnoye rasseyaniye relyati- 
vistskikh chastits v fil'tre mezhdu dvunya kollimatorani) 


aaa Ga a i tekhnika eksperimenta, 1958, Nr 4. sp 22-23 
USSR 


ABSTRACT: The inorease 'n the path legth of fast charged particles due 
to multiple scattering in the absorber between two collima- 
tors is calculated. Pomeranchuk (Ref.1) has estimated the 

* inarease in the path legth of a particle in an absorber due to 
multiple scattering, In his calculation, the coordinates 
and the direction of the particle at the point of entry and 
the point of exit could be arbitrary. To a researsher — 
it is of interest to have the above quantity in the case 
where the absrober is placed between two long and narrow 
collimators, In this case the position and direction of the 
perticles at points of entry and exit in the absorber are 
conpletely defined (Fiz. }; It is well-known (Ref.2) that 
the probability F(t, y, ¥) , that a particle at a depth 
t will have a displacement y and a direction W& is, for 


small values of o ; broportional to exp err _ 
Card 1/5 - 3tyd + 3y | where w depends orn the energy of the 
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particle (ionisation energy losses in the absorber are 
neglected), It follows that the probability that, at a 
depth +t a particle will have a displacement y anda 
direction $ , under the condition that at the point of exit, 
i.e, +t = t , the displacement and the direction will be 
vy and ah respectively, is proportional te the product 


R(t, y, S)R(2, yy -y-24), td . Integrating over all y 


we obtain a quantity which is proportional to the prebabil~ 
ity that at a depth ft 


t the particle will have a direction 
and this is siven by: 


Wer, Durexp( [we /ar(2? +. ny x [sto-2g2 + 2(2R ~ )t® 


4, ied 


- l2try wv +- 12ty2 - 120°y 0 + (<2 +. an Jet (1) 


Yt 
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The quantity ¥ can be determined from Eq.(1). In accoré- 
ance with Eq.(1) the required average increase in the range 
may be obtained from the integral ‘ 


as ~{ eat and turns out to 


re] 
be As =2/15tewe (2) 


A similar calculation in Ref.1 led to the expression 


As = 6ew"e . Thus the presence of the collimators reduces 
the increase ih thepath length: the particle as found in Ref .1 
by a factor of 7.5 which, in practical cases, corresponds to 
a fraction of a percent. A simple calculation shows that 
the maximum value of the mean square angle of the, track of 
the particle to a straight line is equal to 1/12t?w- 

This is less by a factor of 8 than the corresponding quan~ 
tity in the absence of the collimators, The naximun of the 
Mean square scattering angle for particles which pass both 
the collimators is found at a distance of 1/6(3 -"Y¥3)t 


Card 3/5 from the face of the absorber and is equal to 1/6tw72 
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This is less by a factor of 24 than the maximum value of 
the mean square of the angle in the absence of the collima- 
tors. In Ref.2 the 2-dimensional case was seneralised tc 
include the general 3-dimensional case. In the general 
case, if the position of the collimators in space is 
characterised relative to an axis A by the displacement 
and direction vectors 7 and ®@ , we find that: 


AS = (2/15)02w? + (2t70% - ater + ler)/1ist (3) 


It is of interest to solve this problem in the case wherg, 
at the exit from the filter, either only the position fF 
or only the direction @ of the particles are fixed, In 
this case Eq.(1) should be averaged over a Ors ye In 


the first case one obtains: 
As = 1/5(t?w7>) + 4.8ret7t 
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Two Collimators 


and in the second: 
As = 1/3 (t“w"°) + 1/6t0e* 


There is one diagram illustrating the symbols used in the 
text and two references, both of which are Soviet, This 
is a complete translation, 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United 
Institute for Nuclear Studies) 


SUBMITTED: October 14, 1957. 
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CORET SAE coe a 
"AUTHORS: Bogachev, N. P., Van Shu-Fen', Gramenitskiy, I. M., 
Kirillova, L. F., Lebedev, R. M., Lyubimov, V. B., 
Markdv, P. K., Merekov, Yu. P., Podgoretskiy, M. I., 
Sidorov, V. M., Tolstov, K. D., Shafranova, M. G. 


The Interaction of 9 Bev Protons with Nuclei in Photo-Emulsion 
(Vzaimodeystviye protonoy s energiyey 9 Bev s yadrami fobo- 
emul'sii) 


PERIODICAL: Atomnayay Energiye, 1958, Vol. 4, Nr 3, pp. 281 - 284 (USSR) 


ABSTRACT: The photoemulsion Hf Kf#//-P witha a layer of about 450\\ was 
irradiated with protons within and out of the vacuum c er 
of the 9 Bev synchrophasotron. The mean range of 9 Bev pro- 
tons for an interaction is 34,7 +1,5 cm. (The scattering 
for angles below 5° was not taken - into account), 

258 cases of a nuclear interaction were observed. The mean 
number of fast particles n generated in a process of inter- 
action amounts to 3,4 + 0,7. ‘The angular distribution of 
these particles shows a clearly preferred forward motion. The 
mena number of bleck and grey traces. Nn - the recoil nuclei 
not being considered - is 8,3 + 0,5. 


From 249 found stars 18 can be considered to constitute an 
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interaction of the initial protons with "free" or "quasifree" prtons. 

13 sters can be considered to represent an interaction between protons 

and “quasifree" neutrons. All of them have an odd number of traces. and 
int the point of formation of the star 4 -traces can be observed. The mean 
number of fest particles in these 13 star traces is 3 ,L + 0,3. There are 
5 figures, 1 table ,» and 7 references , 1 ow which is Slavic. 
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U. Ge, Kopylove, D- Key 56-2-3/51 


Nomofilov, A. A-s Podgoretskiy, KM. Tes Rakhinbayev, 


B. G., Usmanovas H. 


Bannik, Be Pes Gulyamov, 


Hyperfragments in Nuclear Emulsions (Giperfragmenty Vv 


yadernykh emul 'siyakh) 


Zhurnal Eksperimental 'noy i Teoreticheskoy Piziki, 1958, 
Vol 34, Nr 2, pp 286-297 (USSR) 


The present work investigates the properties and the relative 
s in two 


frequency of the production of hy perfragment 

emulsion chamoers, which are exposed to cosmic irradiation 
in the stratosphere. isted of 600 p 
thick emulsion layers of the Ilford 
had been irradiated during the interna 
the Po plains, the second chamber con 
of the P type (thickness 400 ») and was irradiated in the 
Soviet Union. In this investigation shortly discussed here 
6T-mesons, 477Lmeson, 1/°-particle, 4 K7-mesons, 45.7-hyperon 
and 5 hyperfragments (of which 5 decayed with the emission 
of one pion) were found. Not one decay of a2*-hyperon or 

of a Kt-meson was found, because the method used for 
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investigating the emulsion layers excluded the determination 
of such particles. In all cases the traces of secondary 

pions were coplanar within 2-39, The decay of a particle with 
the mass (860 + 50)m, is shown by means of a diagram; this 

is obviously the decay J» xt + 1° + n° with the subsequent 
decay n° —» y + et + e”. The mass of the K"-meson was 
determined from the multiple scattering as well as from the 
remaining range and amounted to (1100 + 250)m,. One of the 
particles developing in the five-membered star causes a 

small secondary destruction. With all possible variants of 
nuclear capture the total energy output is considerably 
greater than m,c?. The same applies to two of the three 

other og-stars, too. Obviously all oy-stars found here 
developed in capturing K"-mesons in the light nuclei of the 
emulsion. In the present work 10 hyperfragments were found 
which correspond to the criteria suggested by A. Filipkovskiy 
et al. (ref. 7 ). (Of these 10 hyperfragments five ended by 
mesonless decay, the remaining 5 by mesonic decay). For 

these processgs decay the following,decay gchemes are 
proposed: , Hed 4» Hed + Ppt my , Hed > ed + pt ity, 


Card 2/3 ate? ~ He? + p+ ny #4 — Hed + n~, , Lik > Hes + 2p + 


oh 
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56-2-51/514 
AUTHORS: Podgoretskiy, HW. I. , Hogental?, Te-Le. 4 Chernavsiiy, D. 5. 
ne ge te 
TITLE: A Correction of the Article “On Fiuctuations in the Col- 


lision of Particles of High wenerzy" (Zhurnal Eksperinental! 
noy i Teoreticheskoy Fiziki, 1955, Vol 29, p 296) 
(Popravka k statlye " O fluktuatsiyalh pri stolknovenii 
chastits vysokoy energii (ZhEtF), 29, 296, 1955 >) 


PERIODICAL: Zhurnal Exsperinentaltnoy i Teoreticheskoy Fiziki, 1958, 
MGM SA are 2-9 15 5G (USSR) 


ABSTRACT: In the article mentioned in the title an error occurred in 

the calculation of the quantity — SSS 
(n - n) (EB - &) 

The wrong numerical values resulting fron this are corrected 
and replaced by the right values. the authors thank A. I. 
Nikishov for his valuable information. 

AVAILABLE: Library of Conzresa 

Card 1/1 1. Theoretical corrections 
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SOV/56-35~2-56/60 

AUTHORS: Gramenitskiy, I. Mo, Danysh, M. Ya., Lyubimov, V. B., 
Podgoretskiy, MU, T., Tuvdendorzh, D. 

TITLE: Concerning the Problem of the Angular Correlation Between the 
Secondary Particles Which Are Generated in Nuclear Collisions 
of High Energy (K voprosu ob uglovoy korreyatsii mezhdu 
vtorichnymi chastitsami, obrazu shchimisya v yadernykh 
stolknoveniyakh vysokoy anergy 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2(8), pp 552~553 (USSR) 


ABSTRACT: The above-mentioned relativistic particles were generated by 
the interaction of protons (~9 BeV) with the nuclei of the 
photoemulsion. The authors measured the coefficient of the 
correlation between the number of the particles which fly 
away at different spatial angles. For the correlation co- 


efficient R = nn, ~ nn, the expression R = P,P,(D, ~ hi) 


may be obtained. n, and Qo denote the numbers of the secondary 


relativistic particles in any separate star the emission 
Card 1/3 directions of which are within the spatial angles 22, and S2 2° 
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hn denotes the average number of the particle in the star and 
Do - the dispersion of the particle number. In order to mea- 


sure the value of R, the authors used 450 nuclear epaliations 
which were found by examination of an emulsion chamber con~ 
sisting of emulsions WIKFI ~€R> with a density of 400 p. 
This chamber was irradiated by the internal beam of the 
synchrophasotron of the Ob"yedinennyy institut yadernykh iss- 
ledovaniy (United Institute of Nuclear Research). The inves. 
tigation was carried out along the tracks made by the primary pro- 
tons.For D. and n the values 3,64 + 0,15 and 3,23 + 0.09 


respectively, were found. Further investigations are based 
on the measurement of the quantity Q = R - P,P,(D, - n) for 


different values of the angles Se , and 24. The results of 


these measurements are given in a table. According to these 
results, there is no total statiatical independence between 
the emission directions of the secondary particles. 6 “narrow 
pairs" (uzkaya para) were found by the analysis of 375 spal- 
Cara 2/3 lations. The investigation of the correlations in the direc. 
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Concerning the Problem of the Angular Correlation Between the Secondary 
Particles Which Are Generated in Nuclear Collisions of High Energy 


tions of emission of the secondary particles may be useful 
for the verification of the statistical theory of the multiple 
production of pairs. For this purpose, it is essential to 
investigate the elementary collisions of nucleons and pions 
with nucleons. Moreover, it is necessary to take into account 
the possible existence of angular correlations which are 
connected with the conservation laws. The authors thank E. V. 
Yesin, T. Vo Pokidov, Lo I. Fedoroy and Mo I. Filippov for 
their participation in carrying out measurements and D. S. 
Chernavskiy for his discussion of the results of this paper. 
There are 1 figure and 4 references, 2 of which are Soviet. 


ASSOCIATION:. Ob"yedinennyy institut yadernykh issledovaniy 


SUBMITTED: 


Card 3/3 


(United Institute for Nuclear Research) 
May 31, 1958 
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Gol'danskiy, Vitaliy Iosifovich, Andrey Yarfolomeyevich Kutsenko 
and Mikhail Isaakovich Podgoretskly. 
a ee So Er EE 


Statistika otschetov pri registratsii yadernykh chastits (Sta- 
tistics of Readings in Recording of Nuclear Particles) Moscow, 
Fizmatgiz, 1959. 411 p. 6,000 copies printed. 


Ed.: B. L. Livshits; Tech. Ed.: K. F, Brudno. 


PURPOSE: This book is intended for research physicists in nuclear 
physics and elementary particles. 


COVERAGE: The authors examine statistical problems in the recording 
of separate particles, The problems are based predominantly on 
discrete (Poisson and binomial) distributions, They also engage 
in a detailed analysis of problems relating to the observation of 
radioactive disintegration, statistics of readings in scaling and 
coincidence circuits, as Well as in counters with dead time. No 
personalities are mentioned. References accompany each chapter. 


TABLE OF CONTENTS 
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Foreword 8 
Introduction 11 
Ch. I. Poisson Rule 14 
1. Conelusion of the Poisson rule. Certain properties 
of the Polsson-rule - 14 


The case of variable intensity (18). Mean value (19) 
Certain properties of the Poisson rule (19). 

2, Variations in a random value. Dispersion. Variations 
in the case of the Poisson rule 
Dispersion in the case of the Poisson rule (25). 
Calculating the mean values for p, robabilities by 
means of differential equations (Be). Calculating 
the mean values for p, probabilities irrespective of 
the differential equation form (28). 

3, Relationship between the Poisson rule and the Gauss 
law 29 
Properties of the Gauss law eal Asymptote deter- 
minations for the Gauss law (35). Summation of Gauss 

distributions (36). 
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AUTHORS: 
TITLE: 
PERIODICAL: 


ABSTRACT: 


7/13/2001 . eee 


BE 
en 3 : 


Grishin, V. G., Podgoretskiy, M. I. SOV/56~36-5-60/75 
eee ets 
asic 


Comments on the Optical Nuclear Model (Zamechaniya 
k opticheskoy modeli yadra) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, pp 1593-1594 (ussR) 


In the present "Letter to the Editor" the authors compare 
several scattering formulas with the corresponding formulas 
of the optical model. The formula for the scattering 
amplitude f (vp) of particles on a center of force (potential 
Uv is given as well as the formula for the case in 
which the scatterer consists of equal and independent 
elementary centers. Into the latter the density of the 
elementary scattering centers ig introduced, and by means 
of it a function is formulated, which plays the part of a 
generalized form factor. The scattering amplitude is then 
proportional to the product of the scattering amplitude 

£ (A) on a free elementary center and the form factor. The 


formula for the scattering amplitude obtained according to 
the optical model deviates from the latter (which is more 
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accurate), By Comparison, the relation f(y) = 
foot M25 (0h) /£o(0) is obtained, and for the scattering 


cross section o(j) . 


Cope Adee (8) /0%,(0) ; as f(0) = fon 


it holds for the Scattering cross section of inelastic interaction 
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AUTHORS: Kopylova, D. K., Korolevich, Yu. B., S0V/56-36-6-64/66 
Petukhova, N. I., Podgoretakiy, M. I. 


TITLE: On the Determination of the Frequency of the Capture of Slow 
Mesons by Light and Heavy Nuclei in Photoemulsionsa (Ob 
opredelenii chastoty zakhvata medlennykh mezonov legkimi i 
tyazhelymi yadrami v fotoemul'siyakh) 


PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 6, pp 1955 - 1956 (USSR) 


ABSTRACT; When working with photoemulsiona it is of importance to know 
the percentage of light (C,N,0) and heavy (Ag, Br) nuclei. The 
authors of the present "Letter to the Editor" suggest a simple 
and exact method. They use the nuclear capture of a stopped 
m -meson. If an Auger electron is produced by the stopping of 
a@ x -meson, the capture occurred on a heavy nucleus of the e- 
mulsion. If the star particle produced by a pion has a range 
of <50p (so-called sub-barrier particles), the capture may be 
ascribed to light particles. The stars observed are divided 
into 3 groups: two identifiable groups, and a third that can- 
not be coordinated to either of the two former; several simple 

Card 1/2 relations are derived. The method was tested on 349 Oo ~stars, 
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and for the capture frequency of pions on heavy nuclei the 
value (63+2.8)% was obtained, which agrees well with the re- 
sults obtained by means of other methods. The authors thank 
S. A. Azimov and U. G, Gulyamov for Placing material at their 
disposal. There are 10 references, 1 of which is Soviet, 
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TITLE: On the Problem of the Mechanism of Capture of Stopped K"-Mesong 
(K voprosu o mekhanizme zakhvatai ostanov{vshikhsyaK7anezonov) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 37, 
Nr 1(7), pp 289 - 291 (vssp) ; 


ABSTRACT; The authors of the present paper estimate the portion of two- 
the basis of the analysis of the number of 
x denotea the unknown portion of 


which pions are 
)a = 6 holds in this case. Accord- 
ta (Ref 2), the number of two-nu- 
the percentage of (49 + 3)% of 
ns. The portion of pions not par- 
Cara 1/4 Can be determined if the mean 
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free path of the pion in nu 
ever, more difficult to cal 
have experienced inelastic i collision) 


The authors 


=_0.21 for the surface model, and MO /x+°, 0.50 
for the volume model. In order to explain the Tesponse of the 
results to small changes in the model of surface absorption, , 
the case wag investigated in which the K-mesong are absorbed! 
in the depth of a nucleon radius (distant from the surface of 
the nucleus). The calculations led to the following results: 
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Surface absorption: 0.642a¢0.75 0.20€x £0.32 
Absorption of K-mesons in 

the depth of a nucleon radius: 0.62¢a< O72 0018S x< 0.29 
Volume absorption: 0.32<a<0.52 


Accordingly, the two first-mentioned models differ only slight- 
ly from each other, ané the volume model offers no explanation 
of two-nucleon capture. The reactions of the type K +N - 


~» ff + % amount to 15-35% of all one-nucleon capture reac-~ 
tions. Starting from the surface model of one-nucleon capture, 
two-nucleon capture probably amounts to 30% of all cages, and 
the 2-hyperons with E,.<60 Mev are strongly absorbed within 


the nucleus. The number of fast Z-hyperons with Es > 60 Mev 


(charged and neutral) amount, according to data by M. Fe Kaplon, 

to ~3.5% of the total number of captures of negative K-megons. 

The authors thank M. Ya, Danysh for his participation in the 
Cara 3/4 discussion and for his information on.the critical remarks by 
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TITLE: A Possible Way of Identifying New Transuran Elements (Vozmozh~ 
nyy sposob j{dentifikatsii novykh transuranovykh elementov 


PERIODICAL: Zhurnal ekaperimental 'noy 4 teoreticheskoy fiziki, 1959s Yol 3% 
Nr 1, pp 315 - 317 (ussR) 


ABSTRACT: In the present "Letter to the Editor" a simple way of determin~ 
‘ . ing the genetic connection between the mother-isotope A and the 
long-lived daughter-isotope Bis described. This method is based 
upon measuring the eriods of time between two adjoining de- 
ny and between adjoining decays of A and 


B (typ)3 T p< BB" If n is assumed to be the average frequency 


of the decays of B, t - the radioactive decay conatant B, and & 
the degree of efficiency of the recording of the decays of B; 
and if, further, (M+ 1) decays of B (i-e. M intervals BB) at 
N decays of A (N intervals AB) are observed, it holds for the 
case of an uninterrupted observation of decays of A and B tha’: 


w= (tap - 7 ,p)/* a3 = g{en 4+ (1 - PN 3% characterizes the 
Cara 1/2 connection between the decays of A and B and is called correla~ 
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tion coefficient. If the decay of B ia quite independent of the 
decay of B, then %= 0 (A/n>0), with g = 1, it holds that i 
y= a/n. The absolute error committed in determining © is ob- 
tained according to the formula 


1/2 
+h 4A hae calereoen | 
AM» Een F + ‘: (nea)? “ 
With g = 1 the above is simplified to the approximation formula 


AY ce [(s4)2 ues /a] 1/2, In conclusion, a simple numerical ex- 
ample is given. 
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(Joint Institute of Nuclear Research) 
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s/1.20/60/000/03/009/057 
1 
AUTHORS: Bannik, B.P- and Podgoretskiy, M1. 


TITLE: A Method of Rapid Scanning of Photo-emulsions Along 
Tracks 


PERIODICAL: pribory i tekhnika eksperimenta, 1960, No 3, PP 36-37 


ABSTRACT: NIKFI-R nuclear emulsions 450 p thick were irradiated 4 
with 9 BeV protogs jin a beam having an intensity of 10 
particles per cm'- The angular divergence of the beam 
was O.1° i he emulsion, and 0.2° in the 

plane perp : i The angle between 
n was 0.4°. 2 mm 

d in the lower 


a microscope. 25 m/day was achieved. 

single observer working at the rate of 5 hours per day 
for 6 days inspected 1005 tracks having a total length 
of 2094 cm. In this wey 62 stars and 32 single scatters 
were found. The inelastic interaction Length was found 


to be 33.8 + 4.3 cm. Acknowledgment ig made to 
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S/120/60/000/03/009/055 
£032/E514 
A Method of Rapid Scanning of Photc-emulsions Along Tracks 


M. Ya. Danysh, I. M. Gramenitskiy and G.A.Nurusheva 
for help in the present work, 
There is 1 Soviet reference. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy 
(Joint Institute for Nuclear Studies) x 
ee UC LOAN Studie: 


SUBMITTED: April 17, 1959 


Card 2/2 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420014-1" 


CEA RDP SO -DOm eo OUtsceec uote a 


tee t: 


| “APPROVED FOR RELEASE: 07/13/2001 


ee a 


BARIT, I.Ya-; PODGORETSKIY, M.1.; SHAPIRO, F.L. 


cations of gamma-ray resonanc 
38 no.1:301-302 Jan '60. 


Some possible appli e scattering. 
(MIRA 14:9) 


Thur. eksp. i teor. fiz. 


1. Fizicheskiy institut 4m. P.N.Lebedeva AN SSSR. 
(Gamma rays--Scattering) 


(Nuclear magnetic resonance and relaxa 


tion) 
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2/056/60/03%/004/009/048 
tho ’ 3004/8070 
a0T RS; Yan Shu-fen‘, Viebki, 7., Grneanitosiy, I, M., Srisnins 
“Ve Gey Daletathav, XN. ebedav, 3. M., Homofilcv, 3. A>, 
Fodgoretas: * oy Streliteov, Vv. ye 


TITLE: Inelastic Interactions of 9 Bev’ ?ratons With Sucleons 


PERIODICAL: Zhornal etsperigzental'foy ¢ teoreticheakoy fizstk2, 19606, 
Yol. 39, Ba. 4(10), pp. 957-960 


TEXT: In an earlier work (Ref. 1), the authors carried out the 
identification of particles and the measurement of their energies only 

for alow particles, In the present work, the study of pp and fa intar- 
actions fe continued under conditions permitting the agurezent of 
multiple scattering of fast particles. an HUKGH-P CUIEPI=-3) epulaton 
pile was irradiated by 9-Sev protons froa the proton-synchrotrS& of the 
authorat inatitute. The inelastic pp (161 events) and pn (94 events) 5 
interactions were ected accarding to the criterion desertbed in Sef. 1. 
The average nuaber of charged particles in pp interactions was 3,2520.10 


Card 1/3 


and in pn. iatersotions 2,5820.14. The identification waz sade edt 

to Ref. 3 by seane of the function 8/8 ~ t(pp) tor pions anc potsta 
The tdentification was ost certain in the range (1,5¢ 28 €2.5 Bev/c) / 
where the turrss for srstone and pions intersected one an ther (Table 1), 
The angular distribution of the secondary protons (in o.a.e.) from pp 
lateractions a atrongly anisotropic; the same exp true fer the gisns 
(Pig. 2). The sonentus Bistribution is shown only for the protcns eastted 
Yeokwards (Pig. 3), becacse due to apurioua scattering only the lower 
limit of pB could be detersined for forward entsaion, Pig. 4 gives the 
angular dietribution of protons in pm interactions. Since there i3 no 
Aiflerence in the valzea of Qngular distribution and energy fer pp and pa 
fateractiona, the authors treat the two together for higher atatsatical 


accuracy, The values of 3, Ff, and 8 for prot nd pl 2 tras 
Table 2 for lower (a « m3 . Bre 86:7) Muitigsieiiess, wee 


and bigher (a «© 5,6,7) aulttgzicitres. Thea 


= 
values ofas 1 2/2 for the lower and higher wultiplicities are given 
in Table 3. The cata show that the character of the tnteracticn it onty 
@lightly affected by the nuzber of the secondary charged particles. 
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The authors thank D. T. *lok asd Wi. ta Yekaler for 2 
miokhintsor 4 fons. 
There are 4 figures, 5 tables; and‘7 references; 6° Soviet and 1 Us. 
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3/056 60/039/004/023/048 
3006/B063 
24.6210 
AUTHORS: Zastavenko, L- Gey Podgoretskiyy Me. I. 
TITLE: Effect of External Fields Upon the Angular Correlations and 


Resonance Processes Occurring During Quantum Transitions 
PERIODICAL: Zhurnal eksperimental’n0y i teoreticheskoy fiziki, 1960, 
Vol. 39, No- 4(10), pp. 1023-1026 


TEXT: A general method of determining splittings and shifts of quantum 
levels during the emission of lightyind gemma radiation was suggested by 
Podgoretskiy in Ref. 5 TO illustrate the application of this method, the 
ibe a theoretical investigation of the scattering of Light)\and 
gamma rays by jsolated and overlapping megnetic gub-levels: The Stark 
effect is studied, and the Stark constant of an excited atom is determined 
by studying the resonance scatter 
magnetic fields. The first section deals with the Stark splitting of 
excited atomic levels. The authors suggest determining the Stark constants 
by determining the dependence of resonance scattering on the magnetic 
field in the presence of a constant electric field, that is to s8y: 
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Effect of External Fields Upon the Angular $/056/60/039/004/023/048 
Correlations and Resonance Processes Occurring BO06/B063 
During Quantum Transitions 


determining the Stark constants from the narrow peaks of the curve, which 
are due to overlapping levels of different m. Nuclear quadrupole splitting 
may be measured analogously, by studying the non-monotony of the curve 
representing the j-y correlation as a function of the magnetic field 
strength if if is parallel to the electric field of the crystal. The second 
section deals with the effect of the magnetic field upon the resonance 
scattering of gamma rays under conditions permitting the use of Méssbauer's 
technique. Cross-section formulas and formulas for the angular distributiom 
in resonance scattering in the absence of e field and in the presence of 

a strong field are derived. The authors thank Professor M. A. Markov and 
Professor_I. Ya. Pomeranchuk for discussions. There are 8 references: 

1 Soviet, 3 US, 2 German, 1 British, and 1 Swiss. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint 
Institute of Nuclear Research 


SUBMITTED: April 19, 1960 
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3/056 60/039/005/044/051 
B006/B077 
A4booe oe 
AUTHORS: 3 Podgoretakiy , ne Le Royzen, I. I. 


TITLE: The Problem of Nuclear Bnission:in the Presence of | 
‘Nonexcited Nuclei of the Same Type 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11), Ppe 1473 -. 1475 


TEXT: If a gamma quantum is emitted by an excited nucleus in the pres- 
ence of one or several nonexcited nuclei of the same type, a quantum may 
astray in such a system, anda change of the observed frequency and a damp- 
ing of the emission may occur, as is reported in the present "Letter to 
the Editor". The theoretical investigation is based on the assumption that 
the nuclei can be considered to be isotropic classical oscillators. The 
emission field of a nucleus in a symmetric diatomic molecule is cal- 
culated, and the emission of an excited nucleus in a chain molecule 
(crystal) is investigated. For the special case of a cubic crystal, the 
amplitude of emission is expressed by a formula. The authors thank 

V. Ie Ogiyevetskiy, V. M. Fayn, Ya. I. Khanin, D. S. Ghesnevsesy 9 and 
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i A oa a eas 
of Nonexcited Nuclei of the Same Type BO06 


F. Le Shapiro for discussions. There are 3 references: 1 Soviet and 
2 German. 


ASSOCIATION: 


Ob"yedinennyy institut yadernykh issledovaniy 
Joint Institute of Nuclear Research) 


SUBMITTED: May 31, 1960- 
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PODGORETSKIY, M.I.3 TSYGANOV, E.N. 
aaa shaciesomiss Kiker 


[Determination of the true mumber of events and its fluctue- 


tions] Opredelenie istinnogo chisla sobytii 1 ego fluktuatsii 

po regul'tatam dvukh nezavisimykh nabliudenii. Dubna, Ob"edi- 

nennyi in-t iadernykh issl. 1961. 8 p. (MIRA 1531) 
(Mathematical statistics) 
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BANNIK, B.P.; GALPER, A.M.; GRISHIN, V.G.; KCTENKO, L.P.; KUZIN, L.A; 
nye KUZNETSOV, Yo.P. ; MERSON , Gele; FODGCRETSKIY, M.I.; SIL'VESTROV, 
L.Ve 


Elastic scattering of 2,8 and 6.6 Bel’/c negative pions on carbons 
Dubna, Izdatel'skii otdel Ob"edinennogo in-ta jadernykh issledova- 
nii, 1961. 20 pe 

(No subject heading) 
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‘PODGORETSKTY, M. I., VERSKOVSKIY, B. I. 


"Statistical Characteristics of Instruments With Feedbacks Embodying 
a Source of Radiation" 


So: Atomnaya Energiya, Vol 11, No 5, Nov 61, pp 468-470 
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B112/B214 


AUTHORS: Podgoretskiy, M. I., Stepanov, A. V. 
i I ic . 


TITLE: The problem of Doppler width of emission and absorption 
lines 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 2, 1961, 561-566 


TEXT: Classical and quantum-mechanical methods are used to study the 
consequence of the Doppler effect on the width of emission and absorption 
lines of gases and highly ideal liquids (very dense gases). The amplitude 
of the emitted radiation is Aw exp/iw, te At/2 + ixx(t)] , where 6). 


is the frequency, 1/2 the mean lifetime, and * the wave number. The 


dspendence of the spectral intensity I on §2 «= a, - Wis given by the 
oo F 
formula: I(%)) = Re f dt exp {49+ ~ 1/2as - 1/4 x?o"(2)} 
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B112/B214 


The function 07 (1) is characteristic of the motion causing the Doppler 


effect. Several expressions are given in the paper fr this function, 
including one due to S. Chandrasekar, which holds for an absorbing 
system diffusing in a compressed gas or a liquid: 


6° (1) = 4p[s -(1- ot) /7] ane c « Here, Dis the diffusion co- 


efficient, k the Boltzmann constant, T the temperature, and M the mass 
of the absorbing atom. If the condition 


kT /MD@K 2 a (A/oat)? Y 141s satisfied (“1 is the wavelength, L the 
mean free path), the ree relation holds: 


1(S2)~ [62? + (A/2 +x 2p)2].71 » In this case there is a narrowine of the 
line width of the order of xp as against the usual Doppler width 

x(kT/M) for small L/A ; a broadening of the line width results for large 
L/A. The paper is concluded by a discussion of the possibility of the 


experimental observation of the resonance absorption of gamma quanta 
and slow neutrons in liquids. F. L. Shapiro is thanked for discussions, 
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Such beats arise when states with even and odd orbital angular momenta : 
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difference of the states of the K and x mesons. This phase difference can 
be found from the probabilities of both particles being found in a certain 
state if magnitude and sign of Am of the particles is known. . 
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TEXT: As a contribution towards solving the problem of how to produce 
pnd identify hyperfragments the author discusses the proper choice of 
experimental conditions. Taking the example of the interaction of a 

K~ meson with.a nucleon, K7+N>A° an, that occurs in a nucleus, the nucleus 
will disintegrate if the K” momentum is large enough. Hut it will not 
disintegrate if the K” meson has a certain critical momentum 

(Po. 550 Mev/c) at which the A°, emitted forward in the c.m.s., will be 


at rest in the lab system. Therefore the two-particle reactions 
K"+4~—A, +n have to be found and investigated in order to determine the 
binding energy as a function of the atomic weight. The amplitude of this 
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process can be determined from F(q) = £(a) Ye Vl aa, where @ is 
the momentum transferred to the nucleus, £(q) the amplitude of the (x™N) 
process, A denotes a nucleus, and the wave functions init and tpan 


describe initial nucleus and hyperfragment. The cross: section of the 
(K7A) reaction considerable only when the pion is emitted into the 
direction of the primary xX 7meson (8£10°) and the xX” momentum differs by 
less than 100Mev/ce from the critical. Similar relations are observed in 
peripheral interactions when the nucleus remains unchanged. The critical 
momentum may reach infinitely large values in certain reactions, e.g. in 
the photoproduction of neutral pions. In such cases the momentum trans- 
ferred can be arbitrarily small but finite. The author will publish a 
more detailed investigation of these problems. 
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hee al bubble chamber, involving £54 electron-positron! > pairs vere 


analyzed. he energy distribution of the y quanta in the savorgtozy 
system has, apart from the maximum Eee to she. anes cay n> 27, 
a second maximum in the energy range E, = 250 > 300 3} while in the 


energy range E, = 500 — 800 Mev there seens to be shorn ee anomaly. The 


most probable explanation of the comparatively narrow second Maximum at 
250 + 3500 Hev is. a decay of a yy ~meson according to 9% 27 (273 1 ev) or 
4 n° + Y (258 Mev). The decay 4 2y is in accordance with the assump- 
tion a the i] -meson has the quantum numbers 07* while there are strong 
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objections against a yom + y decay. In order to find other vos 
sources of y quanta, resonance states decaying according to 


were considered. For this purpose the effective masses Moo 

. “mY 

systems were calculated. The resulting distribution showed no distinct 

maxima. When, however, the same distribution of Nay was plotted for 
: 1 : 


the cases with: E. between 500 and 800 Kev, a distinct peak was found at 
Moxy = 750 = 850 Hev/c*, but the number of events is not sufficient to 


evaluate this problem in greater detail. There are 3 figures. 
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' ABSTRACT: In view of the great difficulties entailed in the deter- 
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eer in condensed media, a depolarization which is due essentially 
i to the electron magnetic field, which acts in turn on the magnetic 
moment of the given. particle. It is shdéwn that in principle the 

: i magnetic moment of the 'z* hyperon can bé determined ‘ ‘in principle 

i) from an analysis of experimental data on the asymmetry of the ~ 
j= Pp’ i 1 decay. in’ -flight and upon stopping. It is also ‘pointed | out 
\¢nat an analogous methoe, used to measure the Imagrietic mo~, 
ments of light hyperfragments. - “The authors thank 5S. s. Gershteyn, 
jz. 1. Gurevich, V- G- Nosov,. and I. V- Yakovleva for: Ancencete™’ 
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ing nuclear’ field 1 acts: ‘on “neutrons | S paseine thcousk the constant pignette field in © 

_.@ manner. similar to the action of a rotating magnetic field, Consequently, if the 

|, frequency. of rotation of a nuclear field is equal to the level splitting of the 

neutron within the ‘total nuclear and magnetic field, there occurs a resonant re- 

| orientation of the spin. of the neutrons. ‘The present paper studies the case when | 

.. the target consists of nuclei with spins larger than 1/2, Such nuclei may exhibit 
quadrupole level splitting within the intracrystalline electric field, and during 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420014-1" 


BE SATE BRE 


"APPROVED FOR RELEASE: 07/13/2001 _CIA-RDP86- 00513R001341420014- 1 


a aL EET CFE TRE TEN 


“pas =f [ t- one: “may Buieees severe veesnent® 
frequencies. - “The- problem is'treated theoret: leally and the results show a ceasleke 
i analogy with the case of ordinary paramagnetic resonance. The same type of reason- 
| ing is also applied to photons (changes in polarization) and K-mesons, and the 
| authors conclude by pointing ovt that the resonant transition effects may be 
i utilized for the design of directional monochromators (see G. M. Drabkin, ZhETF, 
43, 1107, 1962). The extraction of particles with the desired energy may be 
achieved either by changes in the frequency of the applied field (nuclear, magne- 
“Bie, electric) or by the changes in the per‘lod of the periodic interaction (pro- 
duced by consecutive layers of appropriate material). "The authors thank S, S. 
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ABSTRACT: Neutron scattering on a polarized target placed in an external magnetic field is 
considered in the presence of quadrupole splitting of the levels of the target nuclei in an 
:.. | inhomogeneous intracrystalline electric field. Jt is shown that in both the scattered and the 
| passing beam, a periodic variation of the intensity and polarization of the particles with time 
is observed. The phenomena arising during tha crossing of the levels of the target nuclei are 
discussed. The results can be used to mesure the magnetic and quadrupole moments of nucle 
and to develop pulsating neutron sources. Orig. art. has: 4 formulas. 
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: _| SOURCE: Ghurnal eksperimenta! noy ‘a conan Cusnatiey Fiziki, v. 49, 
Ino. 6, 1965, 1938-1941 


“‘MOPIC TAGS? hydrogen atom reaction, - quantum field theory, transition | 
~vyadiation 
“ABSTRACT: - This 1s a continuation of an earlier io crierece by the 
-. sauthors (Preprint, OIYalI, R-2248, Dubna, 1965) of the effect of mixing’ __ 
-  tquantum levels by means. of external fields on radiative transitions _ |; 

‘of atoms, and the interference effects which arise in the transitions: 
of atoms located in a homogeneous electric fields. In the present coe 
paper the authors discuss interference ‘effect in the radiative transi-7 
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‘ beions of atomic hydrogen in an external electric field, where notice-' 
Tjable interference effects can be expected even with weak fields, owing. 
. -{}to the smallness of the separation between jevels having the same J | 
o1,fout different f{, and also between levels with different j. The tran- | 
_. [sition between the first excited state and the ground state of hydro-~ 
“igen is studied by way of an. example for which the actual calculations 
". lane made. It is shown that whereas in a homogeneous electric field 
“ |mixing will occur between all the three levels 2P, /2? 28, /2 and 


4 (1 2Ps Joe. and interference will occur for the El transitions because of 


i 
| 
~- the mixing, in the case when the Stark shift of these levels is much | 
tless than the separation between them (fields weaker than 500 v/em), | 
the .2P. Je level mixes with the ep, 2 level and noticeable anisotropy | 

! ! | 


-.jand partial linear polarization appear. Similar effects can occur 
“tfor transitions between levels with larger quantum numbers. However, : 

. (these .come into play at considerably weaker fields. For an anisotropy |..— 
tin the angular distribution of radiation of about 0.1, the field re- 


~ |quired for the 2P, /. ~? 1S) fp transition 4s 500 v/em, but for the 
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» light transmission, . 
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Tis is a continuation of an earlier paper by the authors. 
v. 1, 27, 1965) dealing with resonance variations 2,40 
larization of light passing through an anisotropic. 55 
lectric or magnetic field. It is shown ; 
t of frequency w through a 
diation of electromagnetic 
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wave es with a frequency: 2 = wan/ny (n is the refractive index and np i: 
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jits isotropic. part). ‘The probability of. the spontaneous transitions 

produced in the light is determined by calculating ‘the matrix element 
f the operator of interaction between the transmivted light and the 

medium in the electric field. The relative magnitude of this effect 


4s quite small, 10°)? -- 10 “16 sor guaiacol [CgH,(OCH,)OH] at 2 « io 


laser ‘light. beam ds used. Orig. arts has: 5 formas. 
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ntimation of earlier work on resonance phenomena thet oc |. 
5 in‘ ‘beami of slow neutrons (ZbeTF v. 47, 1050, 1964 and Yadernaya fizika v. 1, | 
| Ho. 2, 1955). ‘The present paper deals with paramagnetic resonance in e neutron 
‘ beam with ascount of interaction between the neutrons and the target nuclei. The 
' effect of polarization of the target on the width of the resonance line is inves- =~ 
tigated and it is shown that the width of the rezonance line is determined ty in- | - 
phorent pricesses resulting in the-eseape: of neubrona from -the.beam. The results... 2 
analyzeil under the assumption that paramagnetic resonance can be regarded ap -- - 
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